A CROSS CONNECTION may be defined as a physical arrangement whereby a public water supply system is connected with another water supply system, either public or private, in such a manner that a flow of water into the public water supply system from such other water supply system is possible. The various communities of New York State have spent vast sums of money to secure for the people an adequate supply of water of a satisfactory character. Great care is taken constantly to maintain the sanitary quality of this water before its entrance into the public mains, and yet the majority of our cities permit cross connections between the public water supply and independent private supplies of known impurity. Frequently the definite presence or location of these cross connections is not known to the local water supply authorities.
It is the present practice of the fire underwriters to require for their large commercial and industrial risks an independent water supply furnished either by direct pressure through private fire pumps or through fire pumps to elevated tanks. The purpose of the auxiliary supply is to give an independent source of supply in case of failure of the public supply or to supplement the capacity or pressure of the latter supply. Furthermore many industrial concerns, for the purpose of economy, use private supplies for manufacturing purposes.
To the interconnection of these auxiliary supplies with the public water supply, either directly or through gate valves and check valves, have been traced numerous epidemics of typhoid and other enteric diseases either within the factory itself or in the municipality whose water supply has thus become contaminated. Inasmuch as it is generally possible for the pressure of the private supply to be or to become greater than the pressure of the public supply, the potential danger of pollution of the public supply is always present. Whereas the pressure of the public supply may be relatively high, it is possible at times of unusually large drafts on the supply or in case of breaks or repairs to the mains that the pressure may be materially reduced or even become zero. That such conditions constitute an actual menace to public health is shown in Table I which gives outbreaks of typhoid fever due to cross connections. Although this list is not complete, it shows numerous outbreaks of typhoid fever, resulting in thousands of cases of typhoid and more than 100 recorded deaths since 1903. All of these outbreaks were definitely traced to cross connections between public water supplies and polluted private supplies.
There were 9 outbreaks in New York State, in 2 of which-Herkimer and Seneca Falls-there were 155 and 102 cases of typhoid respectively.
The question of cross connections has become a matter of increasing interest and importance during the past few years as is evidenced by the space given this subject in the medical and engil355] Where an independent supply is used for private fire protection, the fire service connection from the public mains should discharge either into a cistern or elevated tank at or above the flow line and the protected property required to take water for the fire protection equipment from the cistern or tank to preclude the possibility of back flow.
When The cases of the use of cross connections were divided into two kinds. For the first group, the committee came to definite and prompt agreement, namely, that when an impure independent supply was maintained for normal industrial purposes, any cross connection with a public supply, regardless of the devices that may be installed or the precautions that may be taken, would be an unsafe and altogether too dangerous procedure at any time.
For the second group, where a cross conlnection is to be made with a private fire protection system using impure water, but where no outlet of water is provided except through fire hydrant, sprinkler plug or hose connection, a somewhat less hazardous situation was recognized. Though the demands for complete safety require that the water served for human consumption must at all times be free from danger and hence connections with impure supplies totally disapproved, the committee came to the opinion that account must be taken of the temporary use in some circumstances of cross connections with effectual safeguards. It was believed that such temporary permission by the State Department of Health in exceptional instances for the use of a cross connection for a fire protection service should not ever become a permanent provision, but after a due period for the development of the public supply for adequate fire protection, the permission would be revoked. An instance of such a course is evidenced by the City of Hartford. Here in 1909 some of the first installations of cross connections with Factory Mutual Double Check Valves, were made. After 10 years had elapsed, an order was issued in 1920 giviilg the mills until September of this year, 1921, to completely sever all physical connections. The committee has been convinced by the large number of instances of the contamination of the public supply through cross connections that such connections as a permanent measure should never be endorsed.
The Committee recommends the adoption of the following principles:
Piinciple 1-No cross connections should be established or maintained between the public water supply system and any other water supply system, private or public, unless both water supplies are of safe sanitary quality and both supplies and the connection thereof have received the approval of the State Health Department. Principle 2-In cases where it is necessary or advisable to supplement an impure private water supply with the public water supply distributed in the same piping system, the public supply must be made available by delivering it into a cistern, suction well or elevated tank, at an elevation above the high water line of such cistern, suction well or tank.
Recomnmended miodifications of above principles for temporary applieation under exceptional circumstances:
While the committee is of the opinion that full safety demands such complete separation of the public water supply system from other water supply systems delivering impure water, the committee recognizes the relative degree of safety which can be provided by suitable check valve installations on connections between a public water supply and a piping system used for fire protection only.
The committee is cognizant of the fact that such connections may be proper and reasonable under certain conditions, and desires to express the following requirements which should be met in making and maintaining such installations:
1. Such connections should not be permitted where the available public water supply or private fire protection supply is adequate for fire protection purposes.
2. That the fire protection piping system shall not be connected with any other piping system upon or within the property served, and that there shall be no outlet from such fire protection piping system except through sprinkler head, fire plugs and hose connections. This requirement is intended to prevent a flow through check valves except at times when a sprinkler head, fire plug or hose connection is open.
3. The cross connection shall be equipped with such devices as can most effectually prevent an inflow of water from the fire protection system to the public water supply system.
4. The committee is of the opinion that the most efficient and dependable device developed up to date (aside from the method described in principle 2 above) is the check valve installation recommended by the Associated Factory Mutual Fire Insurance Companies of Boston, Mass., consisting of two gate valves with indicator posts, two check valves of the Factory Mutual type, with drip cocks and gauges for testing, an alarm valve equipped with a recording pressure gauge, a by-pass meter around the alarm valve, all to be placed in a vault of water-tight construction accessible to ready inspection.
5. A systematic test inspection of the cross connection, including periodic examination of the interior of the check valves by the department in charge of the public water supply system, must be provided without which inspections the installations of the cross connections would be a highly dangerous health menace. The iiispection must therefore be made reliable, thorough and responsible.
6. The committee views as a self-evident requirement that in every case where a cross connection is being considered for approval a thorough investigation will be made as to local conditions and as to the necessity and advisability of the cross connection and that the local municipal officials will be made fully acquainted with the circumstances and given due opportunity for presenting their views. Ohio-Has permitted cross connections between public and private water supplies with the use of double check valves, but has withheld approval of this method of procedure, for it believes that such connections are potentially dangerous.
Excerpts from
Pennsylvania-Special permits are required for cross connections and granted only upon special investigation. A few installations of factory mutual double check valves have been permitted, and careful inspections are required. Where the public supply is the auxiliary supply for an industry, and an elevated tank is available, free discharge into tank is required with no possibility of back flow into public system. Washington-On April 15, 1924, required complete severance of all cross connections, except that existing installations of factory mutual double check valves with provisions for inspection were allowed to remain until January 1, 1927, at which time complete severance will be required.
Wisconsin-Permits no new cross connections. Allows cross connections existing prior to 1924 to continue if protected by double check valves arranged for testing. Monthly inspections and reports are required, and the state board reserves right to require elimination of any cross connections. A recent communication expresses the feeling of the chief sanitary engineer: " We hope to ultimately secure the complet. elimination of all cross connections."
Province of Ontario, Canada-Prohibits cross connections except that fire protection systems may be cross connected to public supplies under certain restrictions.
New York State-Cross connections are prohibited in the following twelve villages and cities: New York City, Albany, Altamont, Bangor, Bridgehampton, Buffalo, Canandaigua, Cohoes, Kingston, Port Chester, Rochester, Tuxedo Park.
Among the other states the following is a partial list of the cities in which cross connections are prohibited: Hartford and Stamford, Conn., Cambridge, Lowell and Springfield, Mass., Providence, R. I., Philadelphia, Pa., Cleveland, O., Terre Haute, Ind., St. Paul, Minn., Richmond, Va., Rockford, Ill., New Hanover, N. C.
SUMMARY
To sum up, we find that 4 states absolutely prohibit cross connections; a fifth state prohibits cross connections on new installations; and most of the other states, while recognizing the potential danger, permit cross connections if provided with factory mutual double check valve systems arranged for ready inspection. Within our own state, New York, 12 villages and cities have realized the potential danger from polluted auxiliary supplies and require complete severance.
As to the unreliability of double check valves even with frequent inspections, we have many examples. In Haftford, where weekly pressure tests by the city water department were made with a complete overhaul of the valve three times a year, 61 times the check valves were found to be leaking, 55 times in one check valve and 6 times in both valves.
An inspection by the New York State Department of Health in a large city in that state in 1924 of a cross connection between the public water mains and a polluted fire supply where the cross connection consisted of three check valves and two gate valves, showed that the valves were not tight. At the time of theinspection, in order to test the condition of the check valves, the fire pump was started without closing the gate valve and( immediately the pressure gage on each side of the check valves showed an increase in pressure of about 50 pounds per square inch, indicating that at least two of the check valves were partly open and not operating. The hoods on two. of the check valves were removed and it was found that the hinges had nearly rusted off, with the result that the flaps. on the check valves had dropped down, leaving them about half way open in each' case. When last inspected by the citv authorities, they had been reported as being in a satisfactory condition.
In 1924 Regulation 15-c. Non-potable water in industrial plants to be rendered unavailable for drinking-Wherever a potable public water supply is available for drinking and for other personal or domestic purposes in any industrial plant, unless such other supply is approved by the local health officer. If no such public water supply is available, the water for drinking or for other domestic purposes shall be of safe, sanitary quality approved by the local health officer. If the water supply for industrial or fire protection purposes is obtained entirely or in part from a source not approved for drinking purposes, this supply shall be distributed through an independent piping system having no connection with the systems for drinking and for other domestic use, and the outlets shall be so arranged as to be inaccessible for drinking.
